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SPECIFICATION 
Pr tected enzym system 

S The present invention relates to protected enzyme systems which ar suitable for storage or use 5 
in environments which tend to cause degradation f enzymes, such as liquid laundry detergents. 

Enzymes ar commonly employed as stain removing agents in powder detergents, but their 
incorporation in liquid cleaning preparations including liquid laundry detergents, such as those 
described for example in GB 2 123846 and GB 2153380 has hitherto presented serious problems. 

10 Those liquid formulations which are most effective for soil removal cause rapid degradation of 10 
washing enzymes, often resulting in significant loss of stain removing properties after only a few 
days of storage. The relatively high alkalinity of the more effective soil removing formulations 
and the chemical action of most of the builder systems and surfactants present therein are 
particularly antagonistic to detergent enzymes and have largely prevented their use in such 

15 detergents, but serious deterioration is observed even in comparatively non-alkaline compo- 15 
sitions, which have been specially formulated to permit incorporation of enzymes. Even in 
powder detergents some degradation of enzymes may be observed, especially if the powder is 
highly alkaline as in mechanical dishwashing powders, or contains an oxidising bleach such as 
p rborate. 

20 We have now discovered that the deterioration of enzymes in hostile environments such as ] 20 

liquid detergents is substantially reduced when the enzymes are dispersed in a hydrophobic > 4 

material provided that the latter is insoluble in the particular environment. We have discovered,) 
m r over, that the protected enzyme is available to perform its normal function provided that 
th hydrophobic material is sufficiently fluid or friable to be disrupted under the conditions of 

25 use. 25 
According to one embodiment, therefore, our invention provides a protected enzyme system 
for storage prior to use, in an environment which causes progressive degradation of unprotected 
enzymes, said system consisting essentially of a dispersion of at least one enzyme in a hydro- 
phobic substance which is insoluble in the said environment, and which is sufficiently fluid or 

30 friable to be disrupted under the normal conditions of use. 

According to a preferred aspect our invention provides a protected enzyme system for use in 

(a liquid cleaning composition said system comprising at least one detergent enzyme dispersed in 
a hydrophobic substance which is insoluble in the liquid detergent but dispersible therein as< dispersed * 
particles or droplets, and which is sufficiently fluid or .\iojle to be disrupted under cleaning htdrcfhobe. 
_ conditions^ 35 
According to a second embodiment our invention provides a protected enzyme system for use 
in a liquid cleaning composition consisting essentially of granules comprising at least one deter- 
gent nzyme encapsulated within a hydrophobic substance which is not soluble in the liquid ^nuWs 
cleaning composition and which is fluid or friable at normal wash temperatures./ 
40 Acc rding to a third embodiment our invention provides a protected enzyme system for use in 40 
liquid detergent compositions consisting essentially of a dispersion of a detergent enzyme in a 
hydrophobic liquid which is insoluble in liquid detergent. 

According to a fourth embodiment our invention provides a method of protecting an enzyme 
for st rage prior to use in an environment which tends to cause progressive degradation of 
45 unprotected enzymes, which method comprises dispersing the enzyme in a hydrophobic medium 45 
which is insoluble in said environment but dispersible therein as particles or droplets and which 
is fluid or friable under the normal conditions of use. 

According to a fifth embodiment our invention provides a method of protecting enzymes which 
c mprises dispersing a detergent enzyme in a hydrophobic substance which is insoluble in liquid 
50 detergent, and fluid at normal wash temperatures. 50 
According to a sixth embodiment our invention provides a liquid cleaning composition having 
dispersed therein particles or droplets of a protected enzyme system of our invention as 
hereinbefore described. jD 
References herein to solubility in a medium refer to both dissolution in an aqueous or other? flfcrtkofi 4 , v 
55 continuous s Ivent phase of the medium and solubilisation in surfactant micelles or any other f 55^ufpCh>U j 
discontinuous phas dispersed in the medium. i f 

Th hydrophobic material may b e an organo polysiloxane il, e.g. a poly di(alkyl)siloxane, 
wherei n the alkvl or uo has preferably from 1 to 4 carbon atoms, especially a poly di(methyl)si- 
loxane. {Especially pr ferred ar hydro phobic liquids which have been stabilised by suspending..... 
-jO t herein h ydroph obic solid "part icles, txampies include the silicone corhpositions which have been 60 

prop se<f for use as antifoam'ifTfiquid detergents which comprise hydrophobic silicone oil and (ft\4v&irVi aS 
hydrophobic silica, .g. a finely divided silica with a silicone at least partly bonded to the surface Wliophohr 
of the silica, particles. For example a hydroxy functional, orggppsjtoxme jnay be condensed with " 
the hydroxy groups of the silica surface. Examples of such compositions include those sold 
65 under the Registered Trade Marks "WACKER" Antifoam S132. "BEVALOID" 4237, "UNION 65 
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CARBIDE" Y1206. « g^T^ 

Degussas "Aerosil" mav b a high molecular weight hydrocarbon, e.g. 

Alternatively the hydr ph ^J"* 6 ™™^ m % high molecular weight alcoh I. e.g. more 
jetroleum bright s^ck or a ^^^fft^Jon or a hydrophobic phosphate ester 

than 28 carbon atoms r a nign moncuuH * , M „ thjlranf « fin »eial.v a sodium or . . -X 

such as a mono- 



10 



15 



, lower- . 




, _ L. inh molecu ar weignt Tiuocaroon or a "T ui "K"~— f — i - a0Om«^~ „ 

Sor i fa^^vTphosphlte ester or a salt thereof, especially a sodium or J££^ «f 
„ ♦2S ohosDhateTHydrophobic fluid materials may_be further stab,|. ,^ ^ w 
calcium salt or a tnaM or tnaryl Phosphate , nyo p condensing silica with 10 

10 isedby inclusion of hydrophobe solid f*™**^^ r J^ t0 oni embodiment thej^rojjbp- 
SjHSne as described above or ^•*2u?Sn^^ which has a softening or 

/Kc-material may >~ - q^h nr waxv matenal at ^ ' nnT p re ferably below 

I -pW^-mi^Wbrtjw norma, wash giMJjj '° p ' r ^ ucts whic h are 
V 50^jm ^i, ml b L ^ ; C, often Mow 3g %*ggg SJSii Typically we prefer that our 
IsVparto^suitable for use "P^J^t^ W* Pascal seconds at normal storage temper- 
hydrophobic matenal has a TJ^gJ^J^^ 0.2. more preferably greater than 0.5 and 
ature (e.g. room ^^^^gS^v^ wS prefer that the viscosity should 
most preferably greater ^Mf^^S^ 2 Pascal seconds, especially greater than 10 

shear and at 25'C. deteraent enzyme, such as a protease, lipase, amylase. 

Theenzyme may for «^ * ".,2^ Z Novo Industri AS under the Registered Trade 
Sf^SM? '^^'/SSSS'-d "ALCALASE". or other enzymes which 
Marks SAVINASE , tlhiviamtu , mixture of such enzymes. 

are active in the °' d ' SperS ^ f- 3 

The enzyme may be present in the nyoropn { db| mono . f dl . or p0 |yhydnc 

solution of enzyme, e g. m ^ ^^JSaSSk^ an enzyme stabiliser such as is known 
alcohol such as propylene ^J^^^^^ | 0 we7 alcohols, e.g. glycerol, lower 
^ZSZXX^^tt annates and oxalate, borates and 

^SZS^ the enzyme may be present ^^^^ 

containing solid, the solid enzyme being JJ^^^M «3TS Scribed in <: 

enzyme solution, optionally ^^.\^S^S^tSS^^ and b GB 1.296.839; U.S. 
US 3 723 250. particularly at column 1 2. EP O WKW. ^mp 
40 4.435.307; EPO 130 064 or SL granule or marume. Typically this is the 
The enzyme may also be prase «nt in a wa er so g crys talline carbohydrate such as 

S*-cooled to provide a paniculate P' 0 ***; . _ t, determined by the desired 

.^.^^^Z:>T^Z\^TX latter as a *«. MjNr 



25 



30 



35 



25 



30 



35 



40 



45 



50 



j " •> viscosit Y of the svstem ' Whe l 8 i l iS £5 311° bT are less" proneto sedimentation of the 

^onions tend to provide ^^J'^ systems provided that 

* f * i "*i rsSTSTb" X^ZU^^ - * ^ to deter9ent 

the particle size and proportion oj j. Sg^*^,^^ 
viscosity of the protected ^^^^f£^SJSt grea?er than 2 Pascal 
Pascal is c nds •^^^^^^^2,^ grater than 10 Pascal seconds, 
sec nds. e.g. 9 reater ^ a fi ^ 200 Pascal seconds, more preferably less than 

under the conditions of storage and le ss inan conditions of use. Systems 

100 Pascal seconds, e.g to» than 70 Jj«^2nd. at ambient temp rature are generally 
having a viscosity in the range ot *. ^ 

pr ?;?™ d ' =. o-..ed .0 ,he .vet.". 3 solution, .he solution prelerably contains 1 



0 



55 



4 g.i ftA^ 
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t 90% by weight of enzyme c ncentrate. e.g. 2 t 80%. typically 5 to 60%. and its dlspersi n 
in the oil typically contains 1-80, m re usually 5-70, preferably 10-60, more preferably 15-50. 
>.g. 20-40 or 30-50% by weight of enzyme solution, the percentages being expressed by 
weight of the total protected enzyme system. The suspension f solid enzyme concentrate in 

5 the hydrophobic material typically contains I t 90. m re usually 5 t 80, preferably 20-60, 5 
e.g. 30-50 or 20-30% by weight of solid, based on the t tal weight of suspension. 

The prop rtion of enzyme in the protected enzyme system may depend on whether the <v ^ 

hydroph bic substance is required to perform any useful function in its own right, e.g. as ^ JL^ ./i I 
antifoam. Where a low foaming composition is required the enzyme and antifoam may conveni- w « . ? 

10 ently be in the same relative proportions as those which are required in the final composition. 10 (WW*, 
Alternatively a more concentrated suspension of enzyme may be prepared and diluted with more 
antifoam prior to use, or added to the composition simultaneously with or separately from the 
additional antifoam. 

Where the hydrophobic material is not required to perform a useful function other than 
15 protecting enzyme, the enzyme concentration may be the maximum which is consistent with a 15 
manageable product. °lOh W *#^*t 

The particle size of the dispersed enzyme in the protected enzyme system can vary within 
wide limits. Typically the dispersed enzyme may have a particle size in the range 1/i to 2mm, 
preferably 5/4 to 1mm, e.g. 10 i*-700a . Solid enzyme concentrates tend to be in the lower part 
20 of the above range, liquid solutions are normally dispersed with a particle size in the middle of 20 
the range, e.g. 100/*-800^. Granular enzymes usually have a particle size in the upper part of 
the range, e.g. 300;<-1mm. fer AW %er M f*** . , 

The protected enzyme system is generally readily dispersed in the liquid detergent by simple 
^stirring. The system may be dispersed as particles or droplets of from 2/i to 2.5mm diameter, 
25 more usually 5/x-500/i, preferably 10/<-100^, where a dispersed solution or concentrate of 25 
enzyme is used as the protected system. Where the enzyme is present as a granulate, the 
preferred particle size of the system in the liquid detergent is SOOjx to 1mm./ 
Dispersants and emulsifiers may b » required hut are not usually nrftfftrrftri 

Preferably the composition is added to a liquid detergent which comprises an aqueous phase, 
30 surfactant, sufficient electrolyte dissolved in the aqueous phase to form with the surfactant, a 30 
structure capable of supporting suspended particles, and a protected enzyme system of our 
inventi n, suspended in the detergent composition. 

Preferably the composition contains an effective amount of a detergent builder. Suitable 
builders include condensed phosphates, especially sodium tripolyphosphate or, less preferably, 
35 potassium pyrophosphate or sodium tetraphosphate, sodium carbonate, sodium silicate, sodium 35 
orthophosphate. sodium citrate, sodium nitrilotriacetate, a phosphonate such as sodium ethylene- 
diamine tetramethylene phosphonate, sodium aceto diphosphonate or sodium aminotris (methy- 
lene phosphonate), sodium ethylenediamine tetracetate or a zeolite. Other less preferred builders 
include potassium or lithium analogues of the above sodium salts. 
40 The proportion of builder is typically from about 5% to about 40% by weight of the liquid 40 
detergent composition usually 10% to 35%, preferably 15%-30%. more preferably 18% to 
28%. most preferably 20 to 27%. Mixtures of two or more builders are often employed, e.g. 
sodium tripolyphosphate with sodium silicate and/or sodium carbonate, or with zeolite, or so- 
dium nitrilotriacetate with sodium citrate. 
45 Preferably the builder is at least partly present as solid particles suspended in the composition. 45 
Particularly preferred are liquid detergent compositions according to the aforesaid 
GB 2.123.846 or GB 2,153,380. 

The invention is also applicable to the preparation of unbuilt cleaning compositions or compo- 
sitions in which ail the builder is present in solution. 
50 The surfactant may be an anionic, nonionic. cationic. amphoteric, zwinerionic and/or semi 50 
polar surfactant which may typically be present in concentrations of from 2 to 35% by weight of 
the composition, preferably 5 to 30%. more usually 7 to 25%. e.g. 10 to 20%. 

Usually the composition contains an alkyl benzene sulphonate together with one or more other 
surfactants such as an alkyl polyoxyalkylene sulphate and/or a non-ionic surfactant. The latter 
55 may typically be an alkanolamide or a poiyoxyalkylated alcohol. 55 
Other anionic surfactants include alkyl sulphate, alkane sulphonates. olefin sulphonate, fatty 
ester, sulphonates, s aps, alkyl sulphosuccinates. alkyl sulphosuccinamates, taurides isethionates 
and polyoxyalkylene derivates of the aforesaid categories of anionic surfactant. In every case the 
surfactant for use herein has an alkyl group with an average of from 8 to 22 preferably 10 t 
60 20. e.g. 12 to 18 carbon atoms. Alkyl groups are preferably primary and straight chain, however 60 
we do not exclude branched chain or secondary alkyl groups. In the case of alcohol based non- 
ionics the branched chain are sometimes preferred. 

The surfactant may be wholly or predominantly non ionic, e.g. a poiyoxyalkylated alcohol alone 
or in admixture with a polyoxyalkylene glycol. Other non-ionic surfactants which may be used 
65 include polvoxyaikylated derivatives of carboxylic acids, glycerol, sorbitan, alkylphenols, alkylo- 65 
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13 a? «^n«Xl?n » o Ivowalkvlene groups are preferably to polyoxyethylene groups.or 

Detergents" by Schwartz. Perry and Berch. may be used. asM dallv 7 5 10 

10 Preferably the pH of the liquid detergent composrt.on « alkahne. e.g. about 7.5, especially 7.S 

"■SJSSiE: ^l^n^y'CcaV contain 0.0, to ,0%. e. g . 0.05-O.5* by 

40 weight ol the ixotected I ««2™L ^useful as additives to powder cleaning compositions. For 
Our protected enzyme systems i are .useful as J^fcon ma, be incorporated into 

instance enzyme ^"^^.SS, contain surhctam (usually in total 
amounts of from S to 30% by wtl. ou»o^ ■ benzene sulphonate in amounts of 

from 2 '» 2 °*' P r ! ,era ?^„'^( ' „ g B 2 , 0 10% molel sulphate and/or a non-Mnic 

stsrsszr^^^ - > — • ~ ,o and 

55 t 60% usually 20 t 50% of the total composition in order to ensure a tree jww ng powoe 
60 tl enzyme systems according our inve njon *J!££S££l2ZZi* " 



35 



35 



40 



45 



other cleaning preparations. jnvemion mav typically comprise a substantial propor- 
Dishwashinq powders according to our invention rnav_xypicB.iv _ _ _ K „„„ Q ,„h_»... 
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min r proportion, e.g. 1 t 5%, of surfactant preferably a non-ionic surfactant such as an 
alkoxylated alcohol, together, optionally but preferably, with a builder such as sodium tripoly- 
phosphate in pr portions of up to about 45% by weight of the composition, e.g. 20 t 35%, an 
alkaline silicate such as sodium metasilicate and an alkaline buffer such as borax. The compo- 

5 srtion may optionally contain a bleach such as chl rinated trisodium phosphate and from 0.1 to 5 
2% by weight of the protected enzyme system. 

Liquid dishwashing compositions of our invention typically comprise highly soluble builders 
such as potassium pyrophosphate, and/or potassium silicate in a total concentration of 10 to 
30% by weight, surfactants, preferably non-ionic in concentrations of 0.2 to 5% by weight and 

10 hydr tropes such as sodium xylene sulphonate, sodium toluene sulphonate or sodium benzene 10 
sulphonate in concentrations of 1 to 10% by weight. 

Hard surface cleaners of our invention may typically comprise 1 to 10%, surfactant, typically 
non-ionic or anionic /non ionic mixtures, 1 to 10% hydrotrope and 2 to 10% soluble builder such 
as potassium pyrophosphate. Hard surface cleaners may also optionally comprise abrasives such 

15 as silica, or calcium carbonate as arragonite or catcite suspended in a structural liquid. 15 
Carpet shampoos according to our invention may according to our invention comprise relatively 
high concentrations, e.g. 5 to 20% by weight, of high foaming surfactants such as mixtures of 
anionic surfactants (e.g. alkyl sulphates) with foaming agents (e.g. alkanolamides). 
Oven cleaners according to our invention may be of the caustic type comprising, e.g. 4 to 

20 12% of alkalis such as sodium hydroxide, and typically a high foaming anionic surfactant such as 20 
a s dium alkyl ether sulphate, or else of the solvent based type containing e.g. 10 to 30% of a 
water misctble organic solvent such* as a lower mon- di- or polyhydric alcohol or other alcohol, 
e.g. propylene glycol, and typically a non ionic surfactant, together preferably with a builder such 
as sodium tripolyphosphate. 

25 Any difficulties in dispersing the protected enzyme systci in any of the foregoing liquid 25 
formulations is generally avoided by addition of small amounts of conventional dispersants or 
suspending agents such as soluble gums or polyelectrolytes. 

Normal wash conditions for laundry detergents involve temperatures of from 50°C to 60°C and 
a wash liquor containing about 2 to 15 gm per litre of detergent composition under vigorous 

30 agitation. Some detergents, however, are formulated and recommended for use at cool or 30 
intermediate wash temperatures (20 to 30 or 30 to 40°C respectively), either for sensitive 
fabrics or energy saving. 
The invention is illustrated by the following Examples. 

35 Example 1 35 
A protease solution, sold under the Registered Trade Mark "Esperase" 8 OL was dispersed in 
a mixture of equal parts by weight of an antifoam silicone oil Raving a viscosity of 22.57 Pascal 
seconds at 24 sec * and 25°C which contains a hydroxyl terminated polysiloxane condensed 
with solid fumed silica, and is sold under the Registered Trade Mark "Wacker" Antifoam S132, 
40 and a neutral polysiloxane oil, sold under the Registered Trade Mark "Wacker" AK50. The 40 
silicone mixture had a viscosity of 3.4 Pascal seconds. The dispersion produced contained 38% 
by weight of the enzyme solution, based on the total weight of dispersion and had a viscosity 
f 11.9 Pascal seconds at 24 sec 1 and 25°C. 

The dispersion was incorporated by thorough stirring into a liquid built detergent to give the 
45 following formulation: 45 

/ 



50 an average of 3 ethvleneoxv units Der molecule 1.85 50 





wt.% 


Sodium linear C„ alkyl benzene sulphonate 


9.3 


Sodium linear C„_ 1t alkyl ether sulphate containing 




an average of 3 ethyleneoxy units per molecule 


1.85 


Coconut diethanolamide 


1.85 


Sodium tripolyphosphate 


16.7 


Sodium carbonate 


6.7 


Sodium carboxymethyl cellulose 


0.9 


Optical brightening agent 


0.1 


Enzyme dispersion 


3 


pH 


10.5-11.0 



55 Optical brighteninq aaent 0.1 55 



This formulation was compared with the same formulation without enzyme as Control for stain 
60 removal from a test sample of cotton stained with blood, milk and carbon (EMPA 116) at a 60 
concentration of 5gl* 1 in wash water containing 200ppm calcium carbonate at a wash tempera- 
ture of minutes. 
The following percentages stain removal were observed: 



6 



Control , J** 

Freshly prepared formulation »'» 
Formulation after standing 22 days at 30"C 

5 

E A I S% by a wlght suspension was prepared by stirring sjd "F S PFflA SF" pr otease concen- 
trate r £■? « described in U.S. Patent No. 3.723.250 at col 12) ,nto ■ f ^*J«*» 
vfecosiW of 1.83 Pascal seconds, which was sold by Diamond-Shamrock under the Trade Mark 

10 ""SES&IK S£ST- 7.32 Pascal seconds and was incorporated into buOt **, 





3 


6% 

W A» 


7% " 


2% 




1.5% 


3% • 


0.5% 


0.5% 


24% 


24% 


0.1% 


0.1% 


-1.25% 


1.25% — 


0.2% 


0.2% 


0.5% 


0.5% 


0.3% 


0.3% 


to 100% 


to 100% 


about 9.0 


about 9.0 



InTrsame manner as in Examp.es 2 and 3. a 25% by weight suspension of the "ESPER 
ASE" mea Trade Mark) protease solid concentrate in another silicone antrfoam o.l having a 
vScosiw of i 22 Pasca seconds ("BEVALOID" 4237) was prepared and incorporated .n the 
buTS* I as !'in S« 2 and 3 to give the corresponding formulations Examples 4 and 5 
40 respectively. The suspension had a viscosity of 3.66 Pascal sjjonds. 

The protease activity of the formulation of Example 4 was 14.8 KNPU per g. 

^T^^f^orrn^on, of Examples 2 and 4 on keeping at-3XQ^5 weeks were 
IFdetermLd and compared to that of a corresponding reference formulat.on to Example 2 w.th 

^iidr^ JSteSwon was determined by the dimethylcasein 

(DMC) method SSbad in Novo Publication AF 101/4-GB. The results are shown n the 
KwinTlaWe wi* activity expressed as a percentage of the initial actmty of that formulat.cn. 



10 



15 



15 Sodium dodecyi benzene sulphonate 
Sodium linear C 12 _„ alkyl ether 
sulphate containing an average of 
3 ethyleneoxy units per molecule 
Coconut diethanolamide 1 - 5% J * 20 

20 Mixture of mono and di C„_„ a| W 
phosphate ester 
Sodium tripoiyphosphate 

Sodium carboxymethyl cellulose 

Enzyme suspension in silicone oil — " 1 ^2 ^ 25 

25 Optical brightening agent 

Oiethylene triamine penta(methylene 

phosphonate) sodium salt 
Perfume 

Water ro ,W70 lu ,w " in 

VVal8r _1 . Q n ahnntQO 30 

30 pH 

The protease activity of the formulation of Example 2 was 15.4 kilo Novo protease units 
(KNPU) per g. 

35 Examples 4 and 5 SUSDe nsion of the "ESPER- 



35 



Residual Activity after time in weeks 



Formulation 

55 Exampl 2 
Example 4 
Reference 



2 


4 


5 


80% 


70% 


70% 


85% 


65% 


63% 


33% 


9% 


n.a. 



40 



45 



50 



55 



60 
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10 



15 



20 



25 



30 



35 



Example 
N 


Enzyme 


Trade Name 
of 

Hydr pn do 


Chemical 
Type f 

Hydrophobe 


Viscosity 
P Sec. of 
Hydrophobe 


Viscosity 
of system 
in P. Sec. 


c 
o 


i cruviAMYL 


BcVALOID 
4237 


Silicone 01I+ 
hydrophobic 
silica 


1.22 


2.44 


7 


"SAVINASE"* 


0$ 


99 


** 


2.74 


8 


"ALKALASE"' 


00 


99 




2.13 


9 


99 


"WACKER"' 

S132+ 
"WACKER"' 
AK50 


99 

diluted 
with silicone 
oil 




9.76 


10 


"TERM AM YL"* 


09 






10.06 


1 1 


carcnASc 


CATANEX * 
79 


Petroluem 
bright stock 


1.62 


4.09 


12 


"ESPERASE"' 


"VASELINE"* 


Petroleum 
jelly 






13 


"ESPERASE"' 


"EMPICOL" 
7062P 


mixed mono/di 

C,«_, 8 alkyl 
dciu pnospnaie 






14 


"ESPERASE" 


"W ACKER"' 
S132 


Silicone oil H- 
hydrophobic 
silica 


22.7 





'Registered Trade Mark. 

Each of Examples 6 to 14 was used as the enzyme system in a sample of liquid detergent 
according to Example 3. Each was found to exhibit substantially improved retention of enzyme 
activity and stain removal compared with unprotected enzyme on storage for two weeks at 
40 ambient temperature. 

Example IS 

A dishwashing powder has the following formulation: 

45 Fatty ale hoi 12 mole ethoxylate 

(Registered Trade Mark "EMPILAN" KCMP 0705/F) 
Sodium tripolyphosphate 
Chlorinated trisodium phosphate 
Borax 

50 S dium metasilicate 
Exampl 10 
Sodium carbonate 

Example 16 

55 A dishwashing liquid has the following formulation: 



2% 
30% 
9% 
2% 
8% 
0.5% 
balance 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 
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10 



30% Active aqueous sodium xylene 

(Registered Trade Mark ELTESOL SX30) . 
80% active aqueous synthetic ale hoi 8nn . I ethoxylate 

(Registered Trade Mark EMPILAN KA880) 
Potassium hydroxide 
Tetra potassium pyrophosphate 
Potassium silicate 
Example 9 - 
Water 

*Tte!dLto» deaner has the following formulation: 



10% 

0.5% 
1% 
15% 
10% 
0.5% 
balance 



15 



20 



30% sodium xylene sulphonate 

(Registered Trade Mark ELTESOL SX30) 
80% synthetic alcohol 8 mole jdioxy ate 

(Registered Trade Mark EMPILAN KA880) 
30% sodium lauryl sulphate 

(Registered Trade Mark EMPILAN SL30) 
Tetra potassium pyrophosphate 
Example 12 
Water 



10% 

2% 

5% 
5% 
0.5% 
balance 



25 ^r^Jfshampoo has the following formulation: 

14% sodium lauryl sulphate-}- 1 
14% lauric monoethanolam.de sulphosucc nate 

(Registered Trade mark "EMPIMIN 31 19) j 
Example 8 
Water 



30 



25.0% 

0.5% 
balance 



35 ^"ctie^shampoo has the following formulation: 

28% sodium synthetic lauryl : "J*?* . Y , sa;sl 

(Registered Trade Mark "EMPICOL LX 288/5) 
Lauric isopropanolamide 
40 Example 13 
Water 



36% 
2% 
0.5% 
balance 



45 



50 



EX An oJen°cleaner has the following formulation: 

Nonylphenyl 9 mole ethoxYlate 

(Registered Trade Mark EMPILAN NP9) i&* 

Propylene glycol 10% 

Sodium tripolyphosphate 5% 

Example 7 balance 
Water 



55 



& An ovendeaner has the following formulation: 

27% lauryl ethersulphate 20% 
(Registered Trade Mark "EMPIMIN 27/T) 20% 

Sodium hydroxide (as solid) 0.5% 
Example 12 balance 
Water 



60 
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CLAIMS fnr storaoe D ri r to use. rn n fti-Trr- P*"** dispersed 

1. A_protecte i ^ un^e^eT^es. said system 
in an enw75HSem wh.ch causes P^°9 « ss ve n^ppb nr^- m.t^L^ hich.is.substaPually 
,,;,!„„ a diversion of ai least one enzyme «n a. nyflCHBum ..m,™™. 
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ins luble in the said environment, and which is sufficiently fluid r friable t be disrupted under 
the normal conditions f use./ 

2. A protected enzyme system for use in a liquid cleaning comp sition, said system compris- 
ing at least one detergent enzyme ggpS'rp^tf ia a hydrop hobic substance , which is substantially 

S insoluble in the liquid cleaning composition but dispersible therein as panic! s or droplets, and 5 
which is sufficiently fluid or friabi to be disrupted under cleaning conditi ns. 

3. A system according t claim 2, comprising a hydrophilic solution of at least one detergent 
enzym dispersed in a hydrophobic liquid. 

4. A system according to claim 2 comprising particles of a solid composition which contain 

10 ^at least one detergent eniym e and which are dispersed in a hydrophobic liquid. 10 

5. A protected enzyme system for use in a liquia cleaning composition consisting essentially 
of granules comprising at least one detergent enzyme encapsulated within a hydrophobic sub- 
stanc which is not substantially soluble in the liquid cleaning composition and which is fluid or 
friabi at normal wash temperatures. 

15 6. A protected enzyme system comprising at least one detergent enzyme dispersed in a 15 
hydrophobic substance which is substantially insoluble as herein defined in aqueous based liquid 
laundry detergents and which has a softening point below 60*C. 

7. A protected enzyme system for use in aqueous based liquid detergents, said system 
comprising at least one detergent enzyme dispersed in a hydrophobic substance which is 

20 substantially insoluble in said liquid detergents and which has a melting point belovsT6Q^> 20 

8. A protected enzyme system according to claim 7 wherein said hydrophobic substance has 
a melting point below 50°C. 

9. A system according to claim 8 wherein said hydrophobic subs tance has a melting ppijnL 
bel yv 4Q°JC» ~ ~~ 

25 10. A protected enzyme system consisting essentially of a detergent enzyme dispersed in a 25 
hydr phobic liquid which is substantially insoluble in aqueous based liquid laundry detergents. 

11. A system according to any foregoing claim wherein the hydrophobic substance has a 
/ /viscosity greater than 0.8 Pascal seconds at 24 sec 1 shear and 25°C. 

12. A system according to claim 11. wherein the hydrophobic substance has a viscosity 

30 greater thanHO Pascal seconds at 24 sec 1 shear and 25°C. 30 

13. A system according to any foregoing claim wherein the hydrophobic substance has a 
viscosity less thah 200 Pascal seconds at 24 sec 1 shear and 60°C. 

14. A system according to claim 13. wherein the hydrophobic substance has a viscosity less 
than 60 Pascal seconds at 24 sec 1 shear and 60°C. 

35 15. A system according to claim 14, wherein the hydrophobic substance has a viscosity 35 
between 1 and 50 Pascal seconds at ambient temperature. 

16. A system according to any foregoing claim having a viscosity greater than 2 Pascal 
seconds at 24 sec ' shear and 25°C. 

17. A system according to claim 16 having a viscosity greater than 10 Pascal seconds at 24 

40 s c 1 shear and 25°C. 40 

18. A system according to any foregoing claim having a viscosity less than 200 Pascal 
sec nds at 24 sec 1 shear and 60°C. 

19. A system according to any of claims 16 to 18 having a viscosity of from 2 to 60 Pascal 
seconds at 24 sec 1 shear and 25°C. 

45 20. A protected enzyme system consisting essentially of a water soluble granule containing a 45 

detergent enzyme and coated with petroleum jelly. 
J 2} — A^system according to any of claims 1 to 19 wherein the hydrophobic substance is a 
^jjpgarbor fc " ^——^11 

;p- ^system according to claim 21 wherein the hydrophobic substance js^etroIeumjeiiY^ 
50 ^,23. A system According to any of claims 1 to 19 wherein the hydrophobic mafertsni^ii 50 
v j-gan siloxan e polyme r) 

j2?T A system according to claim 23, wherein the hydrophobic material is a .silicone antifoam. 
25. A system according to either of claims 23 and 24 comprising panicles o f finely divided 
hydrophob ic silica and a silicone oil. ~ ~~ * 

55 26. A system according to any of claims 1 to 19 wherein the hydrophobic substance is a 55 
-hydrophobic phosp hate este r. 

27. A system according to any foregoing claim, wherein said enzyme comprises one or more 
* a P r teas . a lipase an amylase and a ceilulas . 

7 /8 ' A ™ elhod of protecting an enzyme for storage, prior to use, as a discontinuous phase 
->0 dispersed in an environment which tends to degrad unprotected enzymes, which comprises 60 
dispersing the enzym in a hydrophobic mat rial which is insoluble in the said environment, and 
which is a liquid under the normal conditions of use and dispersing said hydrophobic material in 
said environment. 

29. A method for protecting at least one detergent enzyme for use in a liquid detergent 
65 composition which comprises dispersing said enzyme in a hydrophobic material which is sub- 65 
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stantially insoluble in said liquid detergent but which is dispersible therein as particles or dro- 
plets, and which is liquid under hormal washing conditions. 
30. A liquid d aning composition having dispersed therein particles or dr plets of a protected 
, enzyme system according t any of claims 1 t 27. 

5 31. A c mposition according to daim 30 comprising surfactant and water. 5 
32. A liquid cleaning compbsiti n according t daim 31 comprising water, a surfactant, 
sufficient electrolyte dissolved in the composition t form with the surfactant a structure capabl 
f supporting dispersed solid or liquid particles or droplets, and a protected enzyme system 
according to any of claims 1 to 27, dispersed in the composition. 
10 33. A composition according to daim 32 which contains a builder. 10 

34. A composition according to daim 33 wherein said builder is at least partially present as 
suspended solid partides. 

35. A composition according to any of claims 30 to 34 having an alkaline pH. 

36. A composition according to claim 35 having a pH of from 7.5 to 12. 

t5 37. A composition according to daim 36 having a pH of from 8 to 1 1. 15 
5 38. A composition according to any of claims 30 to 37 wherein the surfactant comprises an 
1 anionic and/or a nonionic surfactant. 

39. A composition according to claim 38, comprising (i) an alkyl benzene sulphonate. and (u) 
' an alkyl ether sulphate and/or a nonionic surfactant. 

2D 40. A composition according to any of claims 33 to 39, wherein the builder compnses a 20 

condensed phosphate, an orthophosphate, a phosphorate, a zeolite, an alkali metal carbonate, 
j an alkali metal silicate, a nhrilotriacetate. a citrate and/or an ethylenediamine tetracetate. 

41. A composition according to daim 40, wherein the builder comprises sodium tripolyphos- 

phate. „ 
25 42. A composition according to any of claims 31 to 41, wherein the electrolyte compnses a 25 

dissolved portion of the builder and/or an added water-soluble non-surface active salt which 

tends to salt surfactant out of solution. 
43. A composition according to any of claims 30 to 42, comprising from 5 to 30% by 

weight of surfactant and from 0.01 to 10% by weight of the protected enzyme system. 
3<K^44. A composition according to any of claims 33 to 43, containing from 10 to 40% by 30 

weight of builder. 

45. A composition according to any of claims 30jo_44 whtehjd^tionally contains at least 
one of a soil suspending agent, aiv-opTteaTBri^ e-colqurani* 

46. A composition according to claim 45" containing sodiurtrcaibescymethyl cellulose. 

35 47. A powder cleaning composition containing a protected enzyme system according to any 35 
of claims 1 to 4 and 6 to 27. 

48. A detergent powder according to claim 47 containing at least one surfactant, a builder 

and a solid filler. 

49. A detergent powder according to claim 48 containing a bleach. 

40 50. A detergent powder according to any of claims 47 to 49 wherein the surfactant com- 40 
prises sodium alkyl benzene sulphonate and at least one of an alkylether sulphate and a non- 
ionic surfactant. 

51. A composition according to any of claims 48 to 50 wherein the builder compnses 

sodium tripolyphosphate. . • i_ iC 

45 52. A composition according to any of claims 48 to 51 wherein the filler is sodium sulphate. 45 

53. A composition according to any of claims 49 to 52 wherein the bleach is sodium 
perborate. 

54. A mechanical dishwashing powder containing a protected enzyme system according to 

any of claims 1 to 27. „ 
50 55. A dishwashing powder according to claim 54 containing from 30 to 60% of alkali. ou 

56. A dishwashing powder according to claim 55 wherein said alkali comprises sodium 

carbonate. _ 

57. A dishwashing powder according to any of claims 54 to 56 containing from 10 to 40% 
by weight of sodium tripolyphosphate. 

55 58. A dishwashing powder according to any of claims 54 to 57 containing from 1 to 5% of M 
non-ionic surfactant. 

59. A dishwashing powder according to any of claims 54 to 58 containing a silicate. 

60. A hard surface cleaner containing a protected enzyme system according to any of claims 
1 t 27. 

60 61. A hard surface cleaner according to claim 60 which comprises from It 10% by weight 60 
of anionic and/or non-ionic surfactant, from 2 to 15% by weight of dissolved builder and from 1 
t 10% by weight f hydrotrope. 

62. A hard surface cleaner according to claim 61 wherein said builder is potassium pyrophos- 
phate. c c 

65 63. A hard surface cleaner according to either of claims 61 and 62 wherein the hydrotrope is 5b 
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an aOcaO metal benzene r alkyi benzene, sulph nate having up t 4 aliphatic carbon atoms 
«T a ^""S cream acc "ling t any of claims 60 to 63. 

susperKied^etS. t0 ^ 64 Up t0 70% * wei 9 ht of 30 

5 cartenafe SC ° Urin9 8CCOrdin9 to 65 wherein » id abrasive is siHca or calcium 

^ 67. An oven cleaner containing a protected enzyme system according to any of claims 1 to 

68. An oven cleaner according to daim 67 containing from 2 to 15% bv waiaht of c~r Bim 
10 or pmun hydroxide and from 2 to 15% by weight anionic 1*2 ZE& su*ac£nT 

69. An oven cleaner according to daim 67 containing from 5 to 2W l^w^hfofa^ot 
E^^^T?"?? fr0m 5 w «>* * weigm of a water^ScSe^ loter 

' ^Vdnc alcohol or ether alcohol, and from 5 to 15% by JafaS of a buflder 
15 t 27. ShamP °° ****** a protected enzvme according toan/of cttnT'l 

andjor n\S S^tT^ " ^ 7 ° ""P*?* 9 2 t0 20 * b V weight of anionic 

J^XSSZST^ 9 10 ^ 71 wherein ^ surfactant is a "*■»■ of « 

20 f?*«JL < ^i?T p00 accordin 9 t0 a "Y of 70 to 72 containing up to 10% bv weioht 

f a water misable lower mono-, di- or poly-hydric alcohol, or alcohol ether Y 9 

^rih^ h^ 016 ^^ e ? 2yme svstem accordin 9 to any of claims 1 to 27 substantially as de- 
scribed herein with reference to any of the examples. «s»niiauy as ae- 

25 ref renct Z^^S^* "* * 3 ° t0 47 «*«-«^ ■» described herein with 

« w^STS^ h 3 h Vdrophobic 

^ ha^a A^ia'SS^ B£2£J ,0 27 76 Wherei " ^ h ^ h ^ «- 
fr m* 1 i wSRSS? sands' 9 t0 ^ ?? ^ dro ^ fluid »« a viscosity of 

from2 t MP^SST 9 * ^ 78 Whe ' ein ^ hydro P hobic ™ d »« a viscosity of 
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